5 X ( 1.2 r 1 0 3has been measured using the pulse NMR method. The results suggest that for the 3~e concentration less than there is a sharp increase in D with lowering the temperature by the law D c T -~, indicating the dominant role of the processes of lattice phonon scattering of impuritons in solid helium..Estimated by various methods, the energygap of impuritons is about c 1 0 4~.
Numerous recent experimental studies in properties of quantum crystals are related to the theoretical prediction /I/ of some new effects caused by a quantum behaviour of defect and impurity mobility in such crystals. The effect of quantum diffusion of impurities found some years ago when studying the diffusion in a hcp-phase of helium isotop solid solutions should be first mentioned.
In the case of quantum diffusion bounded by the collisions between impurity quasi-particles (impuritons) the diffusion coefficient D of 3~e is temperature independent /2,31 and increases in inverse proportion to the 3~e concentration /2,4/.
Using a new NIQ method, we succeeded recently in detecting /5/ and studying the increase of D by the law D~T -~ with decreasing the temperature, which was due to the lattice phonon scattering of impuritons. The measurements were carried out in the 3~e concentration range of 6 x 1 0~~9 2.17 x The results on the temperature dependence of D are shown in figure 1. Clearly defined are the main regularities describing the diffusion in quantum crystals : an exponential decrease in D with reducing the temperature, which is due to the vacancy mechanism (curves 4-61, a sharp increase in D with decreasing the temperature in dilute solutions with the 3~e content of & 10-3 ; it is related to the phonon gas scattering of the impuriton gas (curves 1-2) ; and D(T) = const. at low temperatures when the impuriton-impuriton collisions become dominant.
To make a quantitative comparison between the theory and the experiments, the experimental data on D(T) were treated assuming that the impuritonimpuriton collision is independent of the impuriton-phonon collision /2,6/. 
